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The final year project in its present form is to analyze the various factors effecting on 
pressure drop along the gas transportation pipeline design by using PIPESIM 
software. Initially to analyze the effect of factor that can cause the pressure drop 
along the gas transportation design. Typically author will focus on four main factors , 
Elevation: conversion of fluid potential energy into hydrostatic pressure, Friction 
(roughness) : shear stress between pipe wall and gas, Start node Temperature, Pipe 
sizing, which will cause the pressure drop along the gas pipeline. Consideration of 
pipeline transportation is very important before designing the gas transportation 
pipeline. There are majors problem may occur if failure to analyze on the pressure 
drop during designing the gas transportation pipeline. The result will be failure to 
fulfill the customer desire pressure and flow rate and it may lost the large amount of 
profit. 
Author will develop the graphical relationship between  these five main factors 
effecting on the pressure drop in this research. Designing a small model of  gas 
transportation pipeline, simulating by PIPESIM software, analysis on outcome 
results are main criteria of this project. Brief introduction on project, theory and 
literature review of the project, methodology and project activities will be included in 
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1.1 BACKGROUND OF STUDY 
Pipelines transportation have become an important means of moving natural gas and 
with the expansion of market and large demand, millions of pipeline have been laid. 
Pipelines are long and continuously welded, they have a minimum number of curves, 
they have no sharp bends, and they are most often buried underground. Pipeline 
transportation is mostly considerable for gas because it takes large amount of volume 
to transport by mean of shipping and tanker. Pipeline is the most preferred option to 
transport oil, gas or products in bulk. It could be thousands of km long, branched and 
networked.  
Configuration of both oil & gas pipeline are very similar. A cross country oil or gas 
pipeline system, normally starts with pumping of oil or compression of gas to 
develop the requisite pressure to travel a long distance. The pressure required for 
pumping of oil or compression of gas depends on pipeline length, pipe diameter, & 
destination pressure requirements. For long pipelines (hundreds of km), booster 
compressor for gas pipeline and booster pumps for oil pipeline are required along the 
length as in the graph below. 
 
  Figure 1: Simple Pipeline Design Process flow 
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In the past few decades, researchers have devoted much of their attention on  
consideration of pressure drop on gas transportation pipeline design. There are much 
pipelines simulation software that have been developed by developers including 
PIPESIM software to design the oil and gas transportation pipeline. In this final year 
project, author will be develop on graphical relationship within all the factors 
effecting on pressure drop along gas transportation pipeline. This software is used in 
some oil and gas companies to design and operate production-gathering and 
distribution systems with confidence. PIPESIM software produces details flow 
regime maps at the existing pipeline operating conditions, incorporating all angles of 
inclination. PIPESIM software uses the in-situ superficial gas and liquid velocities to 
identify the flow pattern at every node in the system, it make easy to determine the 
pressure distribution in pipeline system. Author will be analyze on how these 
distribution of pressure will affect on specific gravity of oil and gas. A wide varieties 
of methods can be simulate model in PIPESIM. In this project, Author will design 
the single phase (gas) flow.   
1.2 PROBLEM STATEMENT 
During natural gas transportation in pipeline, pressure drop along the pipeline will 
occur due to fraction factor, elevation and fittings. 
 It may result in  
 reduce the maximum deliverability for gas 
 to install additional pressure boost up equipment  
1.3 OBJECTIVES  
The objective of this work is: 
 to analyze the  factors that effecting on pressure drop on gas flow 
performance modelling the simple pipeline design by using PIPESIM 
simulation software. 
 to develop graphical relationship within all the factors.  
1.4 SCOPE OF STUDY 
The scope of study involved would be starting from information gathering on toward 
simulating the simple gas transportation pipeline design. Necessary data and  
Information would be gathered  from Myanmar Gas field case study  to create 
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pipeline model for analyzing factors affecting on pressure drop along gas 
transportation pipeline. Study will be divided into two stages as FYP 1 and FYP 1. In 
FYP-1, and research will be made theoretical application of pressure drop on fluid 
flow calculation, necessary data will be collected to develop the simple pipeline 
design. 
1.5 SIGNIFICANT OF PROJECT  
Pressure drop is major problem to consider when designing the transportation 
pipeline. If it was not studied and pipeline designer could not do necessary research 
on pressure drop, it may failure to deliver the amount of customers desire pressure 
and flow rate and result in losing the large amount of profit from the project. That is 
a reason for author to motivate to study and analyze on factors which will cause the 
pressure drop along pipeline. Through this project, there are propose variables that 
need to be investigate such as pipeline design (pipe wall thickness, material of pipe, 
sizing of pipe) , phase envelope, pressure drops ( inlet temperature, pipe sizing, 
elevation)  and gas flow rate. In ASME 31.8 specifications, steel pipe design formula 
and design factor can be considered.  
1.6 FEASIBILITY OF THE PROJECT 
There are total two semesters, 8 months of period to finish the final year projects. 
Since there will two semesters to analyze and develop model in PIPESIM, final year 
project was divided into two sections, FYP-1 and FYP-2. Especially for FYP-1, 
author will get one semester to do research on the projects and to gather necessary 
information and data. In FYP-2, the project will be finished by building model and 
analyze the results. Forty percentage of process will be occupied by finding research 
and gathering data before building model. Twenty percentage of process is building 
the model with different types of fluid properties and the rest will be more to the 
analysis on the specific gravity effect on fluid flow performance in transportation of 
oil and gas. Author will get 14 week to complete some research on theoretical 
application of specific gravity effect and case study of PIPESIM software. For FYP-
2, there will have 14 week to construct the pipeline design and to develop the 
graphical relationship within all the factors that cause pressure drop. To achieve the 




     CHAPTER 2 
    THEORY AND LITERATURE REVIEW 
 
2.1  THEORY  
 Several equations are used to calculate pressure drop along the gas transportation 
pipeline and these equation will be discussed. 
2.1.1 Pressure Drop Calculation  
Several equations are available that relate the gas flow rate with gas properties, pipe 
diameter and length, and upstream and downstream pressures.  
2.1.1.1 General Flow equation 
The General Flow equation, also called the Fundamental Flow equation, for the 
steady-state isothermal flow in a gas pipeline is the basic equation for relating the 
pressure drop with flow rate. The most common form of this equation in the U.S. 
Customary System (USCS) of units is given in terms of the pipe diameter, gas 





Note: General Equation for flow rate calculation vs pressure drop without elevation 
effect 
The general flow equation for considerating with elevation effect, and frictional 







Q = gas flow rate at standard conditions, m3/day 
Tb = base temperature, K (273 + ◦C) 
Pb = base pressure, kPa 
Tf = average gas flow temperature, K (273 + ◦C) 
P1 = upstream pressure, kPa 
P2 = downstream pressure, kPa 
H1 = upstream elevation, m 
H2 = downstream elevation, m 
Le = equivalent length of pipe, km 
L = pipe length, k 
The parameters depend on the elevation difference H2 − H1, and the value of 




To find the slot between the elevation is,  
   Eq.2.3 
 






Note: The term j must be calculated for each slope of each pipe segment of 
length L1, L2, etc., that make up the length L. where j1, j2, etc., are calculated for 
each rise or fall in the elevation for pipe segments between the upstream and 
downstream ends. 
where, 
Le = equivalent length of pipe, mi 
L = length of pipe between upstream and downstream ends (miles) 
s = elevation correction factor, dimensionless 
2.1.1.2 Weymouth Equation 
 
The Weymouth, Panhandle A, and Panhandle B equations were developed to 
simulate compressible gas flow in long pipelines. The Weymouth is the oldest and 
most common out of  three. It was initially developed in 1912. 
                      




  L = length of pipe (mile) 
 D = Diameter of pipe(in.) 
 P1 = upstream pressure 
 P2 = downstream pressure  
 z = compressibility factor 
 Tb = base temperature 
 Pb = base pressure 
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   Figure 2 Steady flow in gas pipeline 
2.1.1.3. Calculation for Friction Factor 
 
Colebrook-White equation. The Colebrook-White equation for obtaining the friction 
factor is applicable for a wide range of flow in gas pipelines. Friction factor f is given 




for Re > 4000. 
where f = Darcy friction factor 
D = pipe inside diameter, in 
e = absolute pipe roughness, in 
Re = Reynolds number of flow 




where Pb = base pressure, kPa 
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Tb = base temperature, K 
G = gas gravity (air = 1.0) 
Q = gas flow rate, m3/day 
D = pipe internal diameter, mm 
μ = gas viscosity, P 
2.2  LITERATURE REVIEW 
In this project, there are several factors effecting on pressure drop  that need to be 
understand before developing the graphical relationship between them. The efficient 
and effective movement of natural gas from producing regions to consumption 
regions requires an extensive and elaborate transportation system. In many instances, 
natural gas produced from a particular well will have to travel a great distance to 
reach its point of use. The transportation system for natural gas consists of a complex 
network of pipelines, designed to quickly and efficiently transport natural gas from 
its origin, to areas of high natural gas demand. Transportation of natural gas is 
closely linked to its storage: should the natural gas being transported not be 
immediately required, it can be put into storage facilities for when it is needed. 
There are five main factors which cause pressure drop along gas pipeline. 
 Elevation: conversion of fluid potential energy into hydrostatic pressure.  
 Friction: shear stress between pipe wall and gas  
 Fittings such as valves & pipeline elbow 
 Start node Temperature 
 Pipe sizing 
Mohammed A. Milan,Petroleum Engineering Handbook for the practicing 
engineer, Volume 1, Pressure drop plays a role in calculation of deliverability of a 
gas production system starting from the pipeline and to compressors calculations, 
gathering system calculations and production string. In the end, the pipeline capacity 
will affect in maximum system deliverability for gas. According to the PIPESIM, 
training course, The contribution from the major terms; elevation and frictional can 
be summarized as; In well, the effect of elevation term will be (85-100%) with 
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compare to effect of frictional (0-15%). In pipeline transportation, the effect of 
elevation term will be (0-30%) and effect of frictional pressure drop will be (70-
100%).  
Based on ‘Distribution Piping: Understanding Pressure Drop’ by Compressed Air 
Challenge, excessive pressure drop will result in poor system performance and 
excessive energy consumption. Flows restrictions of any type in a system require 
higher operating pressures than are needed, resulting in higher energy consumption. 
The particular pressure rise resulting from resistance to flow can involve increasing 
the drive energy on the compressor by 1% of the connected power for each 2 psi of 
differential.  
H. Dale Beggs stated in his ‘Production Optimization Using Nodal Analysis’ that the 
final design of a production system cannot be separated into reservoir performance 
and piping system performance and handled independently. The amount of oil and 
gas flowing into the well from the reservoir depends on the pressure drop in the 
piping system and the pressure drop in the piping system depends on the amount of 
fluid flowing through it. Therefore, the entire production system must be analyzed as 
a unit. 
Donald F.B Jackson stated that in single phase flowing conditions, the effect of 
elevation on pressure loss calculations is generally limited to the net elevation 
change between the start and end of the pipeline. For gas pipelines, the elevation 
profile affects the in situ pressure, and hence the gas velocity and frictional pressure 
losses. The low density of natural gas mitigates the effect of hydrostatic head on the 
in situ pressure, and for most systems, the elevation profile has only minimal impact 
on the total pressure loss. The effect of the elevation profile on pressure losses in a 
multiphase pipeline is much more significant.  He tried to compare this to single 
phase gas since the existence of single phase black oil is nearly zero nowadays. In 
multiphase flow, the different velocities of the gas and liquid phases create a gas 
liquid slip condition in which the denser liquid phase tends to accumulate in the 
uphill sections of the pipeline. This accumulation of liquid reduces the area for flow 
for the gas phase, which increases its velocity until an equilibrium condition is 
reached. At this steady state condition, the volume of liquid lifted up the hill is equal 
to the volume of liquid arriving at the base of the hill. 
10 
 
 In Petroleum Engineering Handbook for the practicing engineer, Volume 1, by 
Mohammed A. Milan, pressure drop plays a role in calculation of deliverability of a 
gas production system starting from the pipeline and it works backward to 
compressors calculations, gathering system calculations, production string and 
reservoir. In the end, the pipeline capacity will affect the total system and result in 
maximum system deliverability for gas.  
There are several companies developed the different types of pipeline design 
simulation software. According to the CanQualPro Training Systems, there are some 
pipeline design factors need to be consider before designing the pipeline.  
2.2.1 Pressure Drop Due to Friction  
Pressure drop is the pressure decrease from the inlet to the outlet as the flow 
increases. Pressure drop is important to know when understanding hydraulics and 
liquid behavior within a pipeline as the operator will be in a position to prevent 
pipeline incidents such of Maximum Allowable Working Pressure exceedances or 
low suction pressure to pipeline pumping facilities.The amount of pressure drop due 
to friction depends on the velocity of the liquid (laminar or turbulent flow), the liquid 
viscosity (determined by the products density and specific gravity) and the piping 
friction factor. These three factors are used to create the Reynolds numbers that 
reflects velocity variations due to laminar flow (low flow rates) and turbulent flow 
(high flow rates). This number is then used to determine the product’s drag 
characteristics which are then used to determine the friction factor of the product at a 
given flow.  
Example: Comparing crude oil and liquid propane, liquid propane will have a higher 
Reynolds number meaning that it will reach turbulent flow much sooner than crude 
oil in the same size pipe at the same flow rate.  
The friction factor for the product within the pipe is now calculated using a Moody 
Diagram. This is used to calculate the pressure drop within the pipeline per 
kilometer. The Moody Diagram is a graph that relates the friction factor, the 
Reynolds number and relative roughness for flow within a pipe. This calculation can 
determine if the liquid will reach its destination with the proper amount of pressure 
for pump suction or to storage facilities. Moody Diagrams are found on the internet. 
Just enter Moody Diagrams in your search engine 
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2.2.2 Pressure Drop due to elevation 
In a flat pipeline, the pressure needed to deliver the product is based on the delivery 
point requirements and the pressure drop within the pipeline. Final delivery point 
pressure takes into consideration such things as storage tank farm pressure 
requirements. 
 
Figure 3 Flat Elevation – Red Line Represents Pressure Drop 
As with a flat elevation, pressure requirements within an increased elevation pipeline 
are determined based on the final delivery point requirements. Within elevation 




  Figure 4 Increasing Elevation – Red Line Represents Pressure Drop 
2.2.3 Pressure Drop due to Inlet node Temperature 
Based on the research, according to the PIPSIM training course, the effect of inlet 
node temperature also may cause the minimum amount of pressure drop. Basically 
the starting node point of transportation pipeline start from Compressor station. Most 
of the natural gas are being treatment under the some process such as, Dehydration, 
Separation,  H2S removal. From the Separation unit , most of the temperature set 
point are different base on the well head condition. According to the PIPESIM 
training course, the following graph can be seen as relationship between Inlet node 






  Figure 5 Relationship between Pressure Vs Inlet Temperature   
2.2.4 Pressure drop due to Pipeline Sizing  
There are different pipeline sizing can be consider during designing the pipeline. 
According to the PIPESIM Training Course, the different sizes of pipeline diameters 
may also effect the pressure drop along the gas transportation pipeline. The area of 
the inner pipeline is larger, or the diameter of the pipeline is large, there may be 
reduce in some pressure drop as describe in the Figure below. Vice Versa, minimum 
diameter of the pipeline will give the highest pressure drop along gas transportation 
pipeline.   
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3.1 RESEARCH METHODOLOGY 
The research methodology to be carried out  is as follows: 
 to make research work on factors that affect on pressure drop in pipeline 
transportation,  Understanding fundamental theories and concepts, performing a 
literature review, tools identification 
 to obtain available software  for this research work. 
 to obtain data that required for simulating pipeline transportation design. 
 to familiarize with the PIPESIM software 
3.2 PROJECT ACTIVITIES 
There are several steps included to analyze factors effect on pressure drop along the 
gas transportation pipeline. firstly author will gather the information about PIPESIM 
software to familiar with software. The data gathering and theoretical calculation 
needed to be done during FYP-1 period. During data gathering, author needed to get 
real performance compositional data for different types of fluid. After gathering data 
and information, author need to study on PIPESIM soft on how to build a new 
pipeline designs model using single phase flow system. As a final stage, basic simple 
pipeline design will construct and by inputting different types parameters and test on 
how these parameters will effect on the pressure drop along gas transportation 
pipeline. Author will illustrate by using graphs of flow rate Vs pressure drop, 
temperature Vs pressure drop to analyze on the effect. Author will describe basic 
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 Theoretical application of 
PIPESIM 
 Gathering data  
Analysis of gathered data 
Development of Pipeline design 




Developing graphical relationship 











3.5 TOOLS AND SOFTWARE 
PIPESIM-Optimizing pipeline facilities design  
In Universiti Teknologi PETRONAS, simulation software available regarding 
pipeline and facilities is PIPESIM by Schlumberger. PIPESIM is an applicable tool 
for modeling  single phase gas flow from the reservoir through the production 
facilities to delivery point. In facilities modeling, PIPESIM can also be used to 
design systems by varying key system parameters, thus enabling optimal pipeline 
and equipment sizes to be determined. 
Typical applications of module include: 
 Multiphase flow in flowlines and pipelines 
 Point by point generation of pressure and temperature profiles 
 Transportation pipeline design and calculation flow rate 




           CHAPTER 4 
                RESULTS AND DISCUSSION  
 
In Final Year Project, Author used Pipe Simulation Software to run a Pipeline design 
with gas compositional model to analyze the various factors which effecting the 
pressure drop along the gas transportation pipeline. In this project, author used the 
following data to run the simulation without including facilities and pipeline will be 
started from compressor discharge point.  
For simulation of gas transportation pipeline design 
Pipeline Distance  - 200 Miles (for Sensitivity Analysis) 
                          - 177.10 Miles (for real case) 
Pipeline Diameter - 24 inches 
Wall Thickness     - 0.77 inches 
Compressor Discharge Pressure - 2325 Psi 
Ambient Temp - 28 
   
Figure 7 Gas Transportation Pipeline diagram 
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Real Gas field data is used for gas compositional phase envelope to simulate model. 
 
Figure 8 Gas compositional properties table 
Figure 9 Phase envelope for gas compositional 
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4.1 Effect of elevation on pressure drop 
To analyze the effect of elevation on pressure drop, author used two different  
scenarios. Firstly author used the real gas field data with zero pipeline elevation 
started from compressor outlet until it reached to the delivery point. For the another 
cases author used real gas field data with actual elevation to simulate the gas 
transportation pipeline model.  The relationships graphs between pressure drops vs 
distances for each of the scenarios were obtained from the simulation.  
4.1.1 For zero elevation with actual gas field data,  
   
Figure 10 Schematic pipeline diagram for zero elevation 
   
The Figure 10 above shown the schematic pipeline diagram with zero elevation for 
real gas field. The purpose of simulation for zero elevation with real gas data is to 
analyze the percentage of pressure drop caused by elevations and to compare 
pressure drop percentages between two of the results.. 460MMscf amount of gas 
were used to transport from the compressor outlet which is started node to the 



































Length of Pipeline = 177.104 miles 
Gas Flow rate        = 460 MMscf 
Pipeline Diameter   = 24 inches  
 
Compressor Outlet Temp = 212 F 
Outlet Pressure = 2325 psi 
 
Total pressure drop = 599.86 psi 
 




Figure 11 Pressure (Psi) Vs Pipeline Distance (miles) graph 
 
The figure 11 above shown the relationships between Pressure vs total distance 
(length of pipeline). The constant slope was seen in the graph because the elevation 
of the pipeline was zero. It was observed that, 599.86 Psi of pressure will drop along 
the gas transportation pipeline which is caused by other factors such as compressor 
outlet temperature, pipeline diameters and pipeline roughness which will be 
discussed afterward. The 25.80% of pressure drop was observed from the simulation 
without elevation effect. 
4.1.2  For elevation with actual gas field data,  
 
Figure 12 schematic pipeline diagram with elevation 
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The Figure 12 above shown the schematic pipeline diagram with elevation for real 
gas field. The purpose of simulation for zero real gas data with elevation is to 
analyze the percentage of pressure drop caused by elevations and to compare 
pressure drop percentages between two of the results.. 460MMscf amount of gas 
were used to transport from the compressor outlet which is started node to the 
delivery point which is located 177.1miles away from start node. In this scenario, the 
elevation of transportation pipeline was used as same in real gas field. Since the 
platform was located in offshore, the transportation pipeline start from 0 miles to 125 
miles will be lied under subsea. The elevation of this portion will be zero since the 
seabed of oceanic was almost plain. Afterward, the elevation of pipeline on portion 
of 125 miles to 177.10 miles will be placed on the surface of uphill and downhill. 
The elevation of this portion will be positive and negative as seen in figure 12.  
The simulation results can be seen in APPENDIX I. Author will be divided into three 
segments with zero elevation, uphill elevation and downhill elevation sections 
according to results. Below, Table 2-5shown different segments of pipeline elevation 
from the results. 
   
Table 2 Results for  subsea pipelines zero elevation 






















Table 3 Results for  uphill elevation 









Table 4 Results for  downhill elevation 





Table 5 Results for  uphill elevation 
















From the Table 2-5,  
s zero elevation, (From 0 miles to 125.73 miles), Pipeline Segment 125.73 miles 
Total pressure drop for = 407.178 psi 
Total Pressure drop percentage = 17.51 % 
 
Uphill elevation, (125.73 miles to 162.93 miles), Pipeline Segment 37.2 miles 
Total pressure drop for = 212.5414 psi 
Total Pressure drop percentage = 11.08 % 
Downhill elevation, (162.93 miles to 164.70 miles), Pipeline Segment 1.7 miles 
Total pressure drop for = -4.4301  psi 
Total Pressure drop percentage = - 0.3 % 
Uphill elevation, (164.70  miles to 177.10 miles), Pipeline Segment 12.4 miles  
Total pressure drop for = 131.93 psi 






Based on the Figure 13, there are 4 portions of slopes can be seen according to 
different elevation of pipeline. Pipeline Segment 37.3 miles,11.80 percentage of 
pressure drop is a large number compare to 17.51 percentage of zero elevation with 
pipeline segment 125.73 because the pipeline segment of zero elevation is very much 
higher than uphill elevation. And again, downhill elevation with pipeline segments 
1.7 miles have - 0.3 percentage because pressure is increase instead of decreasing in 
downhill elevation pipeline. It was observed that, the uphill elevation will greatly 
affect the pressure drop compare to zero elevation and downhill. The percentage of 
the pressure drop is increased compare to zero elevation case, because the upward 
elevation of pipeline will be result in losing some pressure due to specific gravity of 
the gas.   
4.2 Sensitivity analysis on pipeline sizing factor  
To analyze the effect of pressure drop due to pipeline sizing, author simulated the 
model using Gas transportation pipeline with elevation zero ft. By ranging the values 
of diameters, authors obtained the different types of pressure drop due to different 
types of pipeline sizing. "Figure 8", is the details simulation results of pressure drop 
according to different types of sizing ranging from 6 inch diameter to 56 inch 
diameter.  
Figure 13 Pressure (Psi) Vs Pipeline Distance (Miles) graph 
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     Figure 14 Sensitivity analysis on pressure using various types of pipeline diameters 
 
The results from the sensitivity analysis of simulation can be seen in APPENDIX II. 
Below, Table 6 will be the summarized results of Pipeline diameter with percentage 
of pressure drop to analyze.  
  











6 N/A N/A 
































































According to the results obtained from simulation, the minimum diameter which can 
handle for Gas transportation  system with gas flow rate 400MMscf/D is, 12 inches 
diameter. But according to the Table 6, using diameter 6, 9, 12. 15 and 18 inches 
diameters were failure to deliver to a point which is located at 177.10 miles. Which is 
because, less than 20 inches diameter invalid to use for a long transportation gas 
pipeline.  Therefore, the minimum diameter which can handle the flow rate of 
400MMscf/D is 21 inches diameters  pipeline which gave 71.1% pressure drop at the 
delivery point. Since, sustaining the maximum delivery pressure as possible at the 
delivery point is very important fact in oil and gas system, the most suitable diameter 
is 56 inches diameter pipeline with 9% pressure drop which can give minimum 
pressure drop But, economic consideration was also one of the factors in oil and gas 
system to make profit, most suitable pipeline diameters are 25 to 35 inches diameter. 
And it was observed that, the large amount of  pressure drop will decrease as pipeline 
sizing increase. Choosing suitable diameter is one of the important factor to design 
gas transportation pipeline.  
4.3 For analysis on roughness value  
To analyze the frictional factors, the roughness of the pipeline is important 
parameter. The roughness of the pipeline is directly proportional to the friction. In 
this project, author simulated the gas transportation system with gas production rate 
of 440 MMscf/d. " APPENDIX VIII to IX," is  the details for simulation results with 
various ranges of roughness and pressure drop. 
Figure 15 Sensitivity analysis on pressure drop using various roughness values 
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Based on the results obtained, was observed that the pipeline with smallest value of 
roughness gave the smalles amount of pressure drop (25%) compare to other values 
which is 0.000005. The pressure drop due to the roughness occur due to the frictional 
force between wall of the pipe and gas flow are against the tendency of the flow 
toward. It may result in pressure drop along the gas pipeline. Most commonly used 
roughness is 0.0006 values which is used to calculated the frictional factor in oil and 
gas transportation pipeline. It was observed that, the roughness of pipeline also can 
give the additional pressure drop along the gas pipeline rather than elevation, 
pipeline sizing  which are described above. It is very important to consider the 
roughness of the pipeline to calculate pressure drop along pipeline. 
4.5 Sensitivity analysis on compressor discharge temperature  
To run simulation on the sensitivity analysis of compressor discharge temperature, 
types of compressor with it maximum and minimum outlet temperature were studied 
and researched. It was obtained, the maximum and minimum outlet temperature of 
gas turbine compressor used in facilities were 180 F to 300F. APPENDIX  X shown 













Figure 16  Sensitivity analysis on pressure drop using various compressor outlet temperature 
 
Table 8 Simulation Results various inlet temp vs percentage of pressure drop 



















According to the simulation results by using different values of compressor outlet 
temperature, it was observed that  the percentage of pressure drop for all the values 
of temperature is same from the result. By varying the outlet temperature of 
compressor is not a serious factor to consider in pipeline design.  The compressor 
outlet temperature depending on the types of compressors which is installed for 
facilities. Based on the research, In oil and gas industry the maximum and minimum 






CONCLUSION AND RECOMMENDATION 
5.1 Conclusion  
Real data from one of the Myanmar gas field will be used to simulate the pipeline 
design in PIPESIM Software. By simulating various different data on PIPESIM 
software and analyzing on the pressure drop results, it was found that  there are four 
main major pressure drop factors which are affecting long distance transportation 
pipe line. Among these are  
• increasing  uphill elevation 
• increasing  roughness values 
• increasing start node  temperature, and  
• decreasing  pipe diameter. 
In this report, author developed the graphical relationship within these factors after 
simulating the simple gas pipeline transportation designs. Furthermore, author could 
done some research for types of compressor with respect to outlet pressure and 
temperature to get better analysis result for compressor outlet temperature.  As a 
conclusion, Pressure drop along the gas transportation pipeline is a common  
problem that always occur  in transportation of oil and gas. These all the factors need 
to consider when we are designing the pipeline system to meet with customer desire 
pressure and flow rate. 
5.2 Recommendation 
In this report, the scope of work can be done within one semester to achieve 
objective. There are few recommendations for this project for further research. This 
project is focused only on four parameters which affecting pressure drop along gas 
transportation pipeline. For the future work, author would like to recommended that,   
 To analyze on pressure drop caused by valves and pipeline fittings  
 To make sensitivity analysis on various flow rate vs pressure drop 
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APPENDIX XII Simulation results of compressor outlet temp vs pressure drop 
 
